Rhodosalinus sediminis gen. nov., sp. nov., isolated from marine saltern 
The family Rhodobacteraceae belonging to the order Rhodobacterales of the class Alphaproteobacteria, was circumscribed on the basis of phylogenetic analysis of 16S rRNA sequences [1] . At the time of this writing, the family Rhodobacteraceae embraces 128 genera (http://www.bacterio.net/-classifphyla.html). The huge number of the genera reflects the diversity of the organisms in the family Rhodobacterales. The family Rhodobacterales is phenotypically, metabolically and ecologically diverse [1] . In recent years, many novel genera such as Pseudooceanicola [2] , Frigidibacter [3] , Thiobacimonas [4] , Halodurantibacterium [5] , Pseudoseohaeicola [6] , Aliiroseovarius [7] , Pontivivens [8] , Nioella [9] , Halovulum [10] , Brevirhabdus [11] and Alkalimicrobium [12] have been established on the basis of the results of polyphasic studies, especially the results of phylogenetic analysis. Bacteria in these genera are Gram-stain-negative and non-spore-forming. Most of them have high DNA G+C contents. Q-10 is the major respiratory ubiquinone. The present study describes a novel strain, WDN1C137
T , isolated from a marine saltern in Wendeng, PR China.
A sediment sample was collected from a marine saltern in Wendeng (122 0¢ 38.85 † E 36 57¢ 56.49 † N) using a sampling shovel. The sample was transferred to a sterile sample bag and taken to the laboratory immediately. The sample was serially diluted to 10 À4 with sterilized seawater and 0.1 ml aliquots of each dilution were spread on marine agar 2216 (MA; Difco) supplemented with 7 % (w/v) NaCl. Single colonies were transferred and purified after incubation at 37 C for a week. Strains were stored at À80 C in sterile 15 % (v/v) glycerol supplemented with 1 % (w/v) NaCl. The reference strains Roseivivax jejudonensis KCTC 42110 T , Roseivivax halodurans JCM 10272 T , Paracoccus denitrificans JCM 21484
T and Loktanella salsilacus JCM 21636 T , purchased from the corresponding culture collection centres, were used for comparative purposes.
The 16S rDNA was amplified and determined as described previously [13] . The 16S rRNA gene sequence similarities were analyzed using the BLAST algorithm and confirmed by accessing the EzTaxon-e server (http://www.ezbiocloud. net/) [14] . Phylogenetic analysis was performed with the ARB software package [15] using the All-Species Living Tree Project [16] release 128. The 16S rRNA gene sequence of WDN1C137
T was aligned online using SINA [17] and manually edited by removing unaligned nucleotides at the ends. The aligned sequence was imported into the Living Tree Project. Phylogenetic trees were reconstructed with the neighbour-joining method with Jukes-Cantor correction [18] , the maximum-likelihood method using RAxML 8 [19] with the GTRGAMMA model and the maximum-parsimony method using DNAPARS version 3.6 [20] . The genomic DNA of WDN1C137
T was extracted and purified using a bacterial genomic DNA kit (Takara) according to the manufacturer's recommendations. The genomic DNA G+C content was determined by HPLC [21] . lDNA (Takara) was used as a standard.
WDN1C137
T shared the highest 16S rRNA gene sequence similarity (94.5 %) with Roseivivax jejudonensis KCTC 42110 T . WDN1C137 T was mostly closely related to members of the genera Roseivivax (93.2-94.5 %), Loktanella (93.1-94.1 %), Paracoccus (93.1-93.9 %) and Cribrihabitans (93.7-93.9 %) within the family Rhodobacteraceae. The results of the phylogenetic analysis clearly indicated that WDN1C137
T formed a separate branch from the closely related genera Roseivivax, Loktanella, Paracoccus and Cribrihabitans within the family Rhodobacteraceae with high bootstrap values (Fig. 1) . The results were confirmed by all treeing methods used for analysis, as indicated in Fig. 1 . The genomic DNA G+C content of WDN1C137 T was 70.9 mol%, which is higher than the contents of members of closely related genera (Table S1 , available in the online version of this article).
Growth at different temperatures was tested in marine broth 2216 (MB; Difco) supplemented with 5 % (w/v) NaCl at 4, 10, 16, 20, 25, 28, 30, 33, 37, 40, 45 and 50 C. Salt tolerance was tested using NaCl-free MB (prepared according to the modified MB formula without NaCl) supplemented with different NaCl concentrations [0--22 % (w/v), at intervals of 1 %]. The effects of pH were determined by adding the appropriate buffers, including MES (for pH 5.5 and 6.0), PIPES (for pH 6.5 and 7.0), HEPES (for pH 7.5 and 8.0), Tricine (for pH 8.5) and CAPSO (for pH 9.0, 9.5 and 10.0), to MB supplemented with 5 % (w/v) NaCl, the buffers were added at a concentration of 20 mM. The results for temperature, salt tolerance and pH were recorded by measuring OD 600 every 12 h.
For phenotypic tests, strains were incubated on MA supplemented with 5 % (w/v) NaCl at 40 C for 2 days. Cell morphology and size were observed using transmission electron microscopy (JEM-1200; JEOL). Motility was determined by the hanging-drop technique [22] . Gram staining was tested as described by Smibert and Krieg [23] . Reduction of nitrate was evaluated as described by Cowan and Steel [24] .
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Roseivivax sediminis YIM D21 T (HQ615878) Fig. 1 . Neighbour-joining phylogenetic tree based on 16S rRNA gene sequences, showing the taxonomic position of WDN1C137 T in the family Rhodobacteraceae. Glycocaulis abyssi MCS 33 T was used as the outgroup. The tree was generated in ARB using Jukes-Cantor correction. Bootstrap values (>50 %) of neighbour-joining/maximum-likelihood/maximum-parsimony methods are shown at the nodes. Asterisks indicates that the corresponding nodes were recovered reproducibly by all treeing methods. Bar, 0.01 substitutions per nucleotide position.
Oxidase activity was examined using a bioM erieux oxidase reagent kit according to the manufacturer's instructions. Catalase activity was detected via bubble production in 3 % (v/v) H 2 O 2 . Anaerobic growth was tested after incubation on MA supplemented with 5 % (w/v) NaCl with or without 0.1 % (w/v) KNO 3 in an anaerobic chamber filled with a gas mixture (N 2 : H 2 : CO 2 at 80 : 10 : 10 by volume) for two weeks at 40 C. Tests for hydrolysis of Tweens 20, 40, 60 and 80 were performed according to the methods of Dong and Cai [25] . Susceptibility to antibiotics was assessed by using antibiotic discs on MA supplemented with 5 % (w/v) NaCl incubated at 40 C for 48 h. Tests for other physiological or biochemical characteristics were performed using API 20E, API ZYM and API 50CHB strips (all from bioM erieux) and GEN III MicroPlates (Biolog), according to the manufacturers' instructions. The salinity for WDN1C137
T , Roseivivax jejudonensis KCTC 42110 T and Roseivivax halodurans JCM 10272
T was adjusted to 8.0 %, while the salinity for Paracoccus denitrificans JCM 21484
T and Loktanella salsilacus JCM 21636
T was adjusted to 3.0 %. Furthermore, acid production, carbon utilization, H 2 S production, Simmons' citrate utilization and arginine hydrolysis of WDN1C137 [27] . Tests for H 2 S production, Simmons' citrate utilization and arginine hydrolysis were verified according to the methods of Dong and Cai [25] . All the tests were performed in duplicate.
WDN1C137
T formed small and red-pigmented colonies on MA supplemented with 5 % (w/v) NaCl after incubation for 2 days at 40 C. Cells were approximately 0.4-1.2Â0.6-3.0 µm. Motile by means of one or two polar flagella. The transmission electron microscopy photograph is shown in Fig. S1 . Growth occurred under anaerobic conditions with or without 0.1 % KNO 3 . The optimum growth temperature for WDN1C137
T was 40 C, which is higher than those of the four reference strains. The NaCl concentration range for growth of WDN1C137 T was 3.0-20.0 (%, w/v), which is different from the those of related genera (Table S1) . Results from the classical methods with respect to acid production and carbon source utilization of WDN1C137
T were consistent with those from the API 50CHB, GEN III MicroPlates (Biolog) and API 20E assays. The characteristics that differentiate WDN1C137
T from the four reference strains are given in Table 1 . The characteristics that distinguish WDN1C137
T from members of closely related genera are shown in Table S1 . Detailed morphological and biochemical characteristics of WDN1C137 T are given in the genus and species descriptions.
T was sensitive to gentamycin (10 µg), vancomycin (30 µg), tetracycline (30 µg), kanamycin (30 µg), lincomycin (2 µg), tobramycin (10 µg) and norfloxacin (30 µg), but resistant to acetylspiramycin (30 µg), erythromycin (15 µg), rifampicin (5 µg), chloromycetin (30 µg) and ceftriaxone (30 µg).
Biomass for respiratory quinones analysis was collected and freeze-dried after incubation in MB supplemented with 5 % (w/v) NaCl at 40 C for 48 h. Respiratory quinone type was cdetermined by HPLC according to a previously described method [28] . For the cellular fatty acids and polar lipids analysis, WDN1C137
T and the reference strains Roseivivax jejudonensis KCTC 42110 T and Roseivivax halodurans JCM 10272 T were incubated on MA supplemented with 5 % (w/v) NaCl at 40 C for 2 days; the reference strains Paracoccus denitrificans JCM 21484 T and Loktanella salsilacus JCM 21636 T were incubated on MA at 40 and 30 C, respectively, for 2 days. Bacterial cultures reached the late exponential stage of growth. Cellular fatty acids were determined using the Sherlock Microbial Identification System (MIS; MIDI) version 6.1 equipped with a model 6890 N gas chromatograph (Agilent). Peaks were automatically integrated and fatty acids names and percentages were determined using MIS standard software with the TSBA40 database. Total lipids were extracted and separated by using the method of Minnikin et al. [29] and were analyzed according to the methods of Minnikin et al. [29] and Xin et al. [30] . The sole respiratory quinone of WDN1C137 T was Q-10, which is similar to the findings reported previously for members of the family Rhodobacteraceae. The major cellular fatty acids (>10.0 %) in WDN1C137
T were C 18 : 1 !7c (46.2 %), cyclo C 19 : 0 !8c (18.7 %) and C 16 : 0 (12.3 %), which could be used to distinguish WDN1C137
T from the reference strains Roseivivax jejudonensis KCTC 42110
T on the basis of the types and proportions. Although WDN1C137 T had similar cellular major fatty acid compounds to those of the reference strains Roseivivax halodurans JCM 10272
T and Paracoccus denitrificans JCM 21484
T , it could be distinguished from on the basis of the types and proportions of minor fatty acids. Detailed fatty acids compositions of WDN1C137
T and the four reference strains are listed in Table 2 . The major polar lipids of WDN1C137 T were phosphatidylglycerol (PG), phosphoglycolipid (PGL), phosphatidylcholine (PC), one unidentified glycolipid (GL), one unidentified lipid (L1), one unidentified aminolipid (AL) and two unidentified phospholipids (PL1, PL2); the minor polar lipids were one unidentified lipid (L2) and two unidentified phospholipids (PL3, PL4), Fig. S2 . The polar lipids profiles of WDN1C137 T and four reference strains are compared in Fig. S2 . WDN1C137
T shared similarities with the four reference strains, containing the major polar lipids phosphatidylglycerol and phosphatidylcholine. WDN1C137
T contained the major polar lipid phosphoglycolipid, which is different from the four reference strains. The lack of phosphatidylethanolamine could also be used to distinguish WDN1C137
T from the reference strains Roseivivax halodurans JCM 10272 T and Loktanella salsilacus JCM 21636 T .
T shared lower 16S rRNA gene sequence similarities with the closely related strains within the family Rhodobacteraceae. The results of the phylogenetic analysis clearly indicated that WDN1C137
T formed a separate branch from the closely related genera within the family Rhodobacteraceae with high bootstrap values. The sole respiratory quinone of WDN1C137
T was Q-10, which is similar to those reported previously for members of the family Rhodobacteraceae. The genomic DNA G+C content of WDN1C137
T is higher than that of the closely related strains. WDN1C137
T differs from the reference strains Roseivivax halodurans JCM 10272
T by lacking phosphatidylethanolamine. WDN1C137
T contained a phosphoglycolipid as a major polar lipid , while the four reference strains did not. These characteristics combined with morphological and biochemical characteristics (Table 1) could be used to distinguish WDN1C137
T from the reference strains. WDN1C137
T could also be distinguished from members of closely related genera (Table S1 ). On the basis of data from this current polyphasic study, WDN1C137 T represents a novel species of a novel genus in the family Rhodobacteraceae, for which the name Rhodosalinus sediminis gen. nov., sp. nov. is proposed.
DESCRIPTION OF RHODOSALINUS GEN. NOV.
Rhodosalinus (Rho.do.sa.li¢nus. Gr. n. rhodon, the rose; L. adj. salinus, saline; N.L. masc. n. Rhodosalinus, the red-colored bacterium isolated from saline).
Cells are Gram-stain-negative, rod-shaped, motile, facultatively anaerobic and moderately halophilic. Catalase-positive. The sole quinone is Q-10. The major polar lipids are phosphatidylglycerol, phosphoglycolipid, phosphatidylcholine, one unidentified glycolipid, one unidentified lipid, one unidentified aminolipid and two unidentified phospholipids. The major fatty acids are C 18 : 1 !7c, cyclo C 19 : 0 !8c and C 16 : 0 .
The type species is Rhodosalinus sediminis.
DESCRIPTION OF RHODOSALINUS SEDIMINIS SP. NOV.
Rhodosalinus sediminis (se.di¢mi. nis. L. gen. n. sediminis of sediment). 
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